The aim of present study was to investigate the level of skin antioxidants and MDA in albino rats under stress of acute (1 day) and sub acute (30 days) artificial UVB exposure. Twenty healthy male albino rats (100-140 g) were taken for the present experiment. Rats were grouped into four sets (5 rats in each set). The Set A (Control set) and Set A1 (Control set) were not exposed to artificial UVB radiation while Set B was exposed to 0.44 J/cm 2 of artificial UVB radiation continuously for 10 hours for 1 day and Set B1 was exposed to 0.014 J/cm 2 of UVB radiation continuously for 20 min/day for 30 days. Results of study indicates a significant decrease in Catalase, SOD level and significant increase in MDA level in the skin of albino rats after acute and sub acute artificial UVB exposure. Present study also suggests decrease in SOD and Catalase content, while increase in MDA content in the skin of albino rats of Set B is more than the Set B1. Study concluded that the UVB radiation causes damage to the antioxidant system leads to decrease in Catalase and SOD level while induces the lipid peroxidation which increases MDA level in the skin of albino rat. * Corresponding author KEYWORDS Antioxidant SOD Catalase MDA Albino rat Artificial UVB radiation Skin
Introduction
The UV light region occurs between 100-400 nm. This region comprises of UVC (100-280 nm), UVB (280-315 nm) and UVA (315-400 nm). Among these three, UVB has only 4-5% of UV light region but it is most active region of sunlight and has less penetrating and more toxic nature than UVA (Svobodova et al., 2006) . UVB radiation penetrates deeply into the epidermis but not into the dermis (Clydesdale et al., 2001) . According to Gallagher et al. (2010) UV radiation might causes 93% of skin cancers.
Skin contains three layers i.e. Epidermis, Dermis and Hypodermis. Among these three epidermis and dermis consists various cell populations like keratinocytes, langerhans cells, melanocytes, basal cells and fibroblasts etc., while hypodermis consists adipose tissue (Bacci et al., 1998; D'Orazio et al., 2013) . UVB radiation in small amount is beneficial for human health but in large amount it produces deleterious effects such as immunosuppression, inflammatory responses and carcinogenesis (Juzeniene & Moan, 2012) .
Biochemically skin made up of lipid and protein. Various antioxidants are also found in skin. Some antioxidants like SOD, Catalase, Vitamine E and Glutathione peroxidases are presented in the layers of epidermis, while some like Ascorbic acid, Uric acid and Glutathione are presented in the extracellular space of skin epidermis and dermis. Antioxidants neutralize the free radicals. These free radicals are produced by the ultraviolet radiations, cigarette smoke, air pollutants etc. (Pastore & Korkina, 2010; Cui et al., 2011; Pai et al., 2014) Free radicals also attack lipid and produces a wide variety of oxidation products, the process is known as lipid peroxidation. The main primary product is lipid hydroperoxide (Ayala et al., 2014) and secondary products are Malonyldialdehyde (MDA), propanal, hexanal and 4-hydroxy-nonenal (4-HNE). MDA is a mutagenic product and a marker component of lipid peroxidation of omega-3 and omega-6 fatty acids, the poly unsaturated fatty acids (PUFA) (Esterbauer & Cheeseman, 1990; Devasagayam et al., 2003) . SOD and Catalase are the enzymatic antioxidants, they actively scavange the reactive oxygen species (ROS) which may causes cellular oxidative stress. UVB radiations are primary etiological factors to affect the antioxidant enzyme activity (SOD and Catalase) and marker product (MDA) of lipid peroxidation (Apostolova et al., 1995; Chang & Zheng, 2003; Ashawat et al., 2007; Badescu et al., 2012) .
The present investigation highlights the biochemical changes in the skin of albino rat, Rattus norvegicus (Berkenhout) under stress of artificial UVB radiation. The biochemical changes have been assessed in terms of changes in antioxidants (SOD, catalase) and MDA level disclose the restrictions of skin in albino rats.
Materials and Methods
Twenty healthy male albino rats of 100-140 g were taken for the experiment. Rats were acclimatized (30 days) for a photoperiod of 12 hours/day at temperature 25±3 0 C, relative humidity 55%±5 with proper hygiene. Albino rats were kept in clean polypropylene cages and fed with standard laboratory diet and water ad libitum.
Experimental protocol
Rectangular UVB radiation chamber of 90x45x30 cms, made up of 3 mm thickened glass was used for present investigation. Philips F30T8 fluorescent tube light was fitted at a distance of 45 cm in the radiation chamber. In order to remove the hairs neatly, the hair remover cream was applied on the dorsal side of rat. The albino rats were exposed to artificial UVB radiation to different dose and different time duration vide infra. Different treatment of current study were Set A-Control without UVB exposure after 1 day; Set A1-Control without UVB exposure after 30 days; Set B-Exposed to 0.44 j/cm 2 of UVB radiation continuously for 10 hours for 1 day and Set B1-Exposed to 0.014 j/cm 2 of UVB radiation continuously for 20 minutes/ day for 30 days. UVB radiation dose fixation was done by using Probit analysis (Finney, 1971 ).
Biochemical analysis of skin
The skin SOD was estimated by Marklund & Marklund (1974) . The skin catalase was estimated by Aebi (1984) . The skin MDA was estimated by Buege & Aust (1978) . The biochemical data was accessed to statistics by the method of Fisher & Yates (1963) . Mean and unpaired t-test of biochemical changes were assessed for different exposed and unexposed rats. In current study, various biochemical changes such as changes in the level of SOD, Catalase and MDA have been observed after artificial exposure of albino rats to UVB radiation. Present investigation highlighted that the skin toxicity is dependent on the dose and exposure duration of UVB; these results are also proved by the obtained observations from the unpaired t-test. The observations from the present study also depicted that the acute and sub acute UVB exposure are less toxic than that of long term chronic UVB exposure. Acute and sub acute UVB exposure decrease the concentration of SOD and Catalase, while increase the concentration of MDA ( It could happen due to the more radiant energy given to the albino rats for 10 hours continuously for 1 day, because skin toxicity against UVB radiation is amount and exposure time dependent. When time duration of UVB exposure decreased to 20 minutes per day for 30 days, the decrease in SOD and Catalase content exhibited increasing trend, while increase in MDA content exhibited decreasing trend (Figure 1, 2 & 3) .
Results and discussion
Acute UVB irradiation is initiator to form reactive oxygen species which may induces cellular damage. Antioxidants like SOD can reduce the damage caused by ROS but in oxidative stressed condition the level of antioxidants is significantly reduced. UVB exposure reduces the activity of SOD (Aricioglu et al., 2001; Katiyar et al., 2008) . Repeated UV radiation exposure might causes skin ageing which may lead an increase in ROS as a result of antioxidant system failure. The level of antioxidant enzymes (Catalase and SOD) was decreased and non enzyme component (MDA) was increased after UVB radiation exposure (Ashawat et al., 2007; Badescu et al., 2012) .
Antioxidant activity of SOD and Catalase was lowered and lipid peroxide content was elevated in hypercholesterolemic albino rats. Various studies proved that UVB radiation caused the hypercholesterolemia in albino rats (Anila & Vijayalakshmi, 2003; George et al., 2012; El-Shafey et al., 2015) .
Biochemical changes in the SOD, MDA and catalase is held by the strike of radiant energy on the skin and the radiant energy is produced by the excitation of electrons. It is thus obvious that UVB produce damages to the skin which is proved biochemically. -Standard error of mean; ↓-Decrease; (5) -No. of rats; ****-Very  highly significant (p<0.001) ; *** Highly significant (p<0.01) Table 2 Skin MDA content (µmole/g) in control and exposed rats.
No. of Exposure days
Control set (5) Exposed set (5) Table 3 Skin SOD content (Units/g of protein) in control and exposed rats.
Control set (5) Exposed set (5) Antioxidant enzyme and MDA level in the skin of albino rat under the stress of artificial UVB radiation ***
Conclusion
Acute and Sub acute UVB exposure was given to the albino rats. Following biochemical analysis of rat skin, it was found that the antioxidant enzymes (SOD and Catalase) and MDA level was significantly disturbed. By exposing the albino rats with acute and sub acute UVB exposure, the antioxidant enzymes (SOD and Catalase) reduced and MDA level elevated in the skin compared to control rats. It is proved by the obtained observations after applying unpaired t-test and hypothesis was accepted with significant differences in biochemical changes which have been done by UVB exposure for different durations. Present investigation revealed the biochemical findings, which indicate pre malignant changes in the skin. Hence, the present study can play an important role to applying the preventive measures for malignancies.
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